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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a liquid crystal display device which 
always allows appropriate gradation control under various 
temperature conditions. 

CONSTITUTION: A temperature sensor circuit of a temperature 
mode selection circuit 18 is installed in a liquid crystal display 
panel 24 to compare the voltage value corresponding to the 
temperature outputted by the temperature sensor circuit with 
four different reference voltage values by a comparator and 
output the results of comparison to a gradation control circuit 
17 as mode selection signals. In the gradation control circuit 17, 
the decode data previously stored in a ROM is read out based 
on the mode selection signals. Through this, a decode value 
corresponding to the liquid crystal temperature is obtained to 
prepare six gradation clocks CKCB to be outputted with a 
specified timing based on the decode data. The gradation control 
circuit 17 produces pulse-width controlled liquid crystal driving 
pulses using the gradation control clocks CKCB and the 
gradation data for each of R, G, and B from an A/D converter 16 
to output them to a signal-side drive circuit 22 and perform 
multigradation display on a liquid crystal display panel 24. 
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* 0 □>;fb-^4 3m aKt?>t«gBS4i© i B± 

flVTt. S»«±»SiaB4 23b^c04o©a*W± 
«VA Va VCL VDt^it^bT, gsj^z^comE 

[0 0 68]*f£ftlZtt, mslzmtZ^lZ^ >fij^f4 
M0°-50° C©«&W S VA<VKVHF©B8» 
tft9, MlHVI4cO^-KiS^flW Tl. 1, 1. 

l j isft^o ^bT. eifD^e- KjSMi^tz^vr£>R 

B. DECl-DEC6©«j6^n-fn T60, 99. 
123, 17 1, 2 1 0 J &W;T2:iB3Ska>at?v h^- 
^T*>*o 02tZ^:TS^=»-K[HlSS3 2T« v ±|£b 



5nv5CKl (lHEfcTe270*$>h?*> tzg 
-AvtJIRfcfiO>h3n, 7^>31a-3 1h^b 

TA^b;u^A*?n&8tr^ h©*5>Mfc*?ibI8 

b^. '-ffc«*^>^«6v\**n*t, 

> ^v^L/^^n-^n i {©roayj s n& <> 3 mz * 

9. gr f zi-KiaB3 2^6ill*5n*6'(B©^-<5:> 

□ >y^E§3SS3 5tZA±i?n, I^IdPS^^ □ »y ^ C K 2 CD 
$ A ^ > ^Z bfc*>o XR&Q&t&m&b* b J\v Z>?3 

©ttiUZ H6<JDWIWJ«*d* ^CKCB 

tiHEHiza!»*ueBi~«a8«T* reo. 3 

9, 24. 24. 24. 39. 6 0 J ©g^l/7JttSri# 

[0 0 70] #*Z. SStZ^lT^tZ. >SJ^fW3 0 
°~40° COx^te. VB<VKVAct>(Ilf$i:&9. 
Ml~M4©^e-Kil»?it^ri. 1. O.OJtfc 
&o *bT. Z<&*-K*Rft^*«ST*ROM33 
(DfJf^T K bXiZtSSfl* *Vtt ^^=1 - Kffitt. DEC 
l~DEC6eDji*^n-en T80. 102. 124. 
14 6. 168. 1 9 0 J «rr2jffla<D8e>; h?- 

fc^u-HIi:. A-f:Hjao>*3l3b*6rtfflg*:£ 

□ v^CKltS^^Wteft^^h^n, ^>31 
a-31 h£r^>bW^ b^A^i^n^8^y hcM 

sn&o £ntz<*9. S7 ? D-KisB3 2A^ay3afn 

fcSffll©*-* 7T7[ElSS3 4^T^U 

^^□^^[£B83 5iZAjti?n. ftSPg^n^C 
K 2 O * -f ^ >^7tZ bfc^o TRKam^)3ffi*6^ e 
7 7 3 6^UmiiPf D^CKCB tbTiB±i 

[007 1 ] ;&o B B£>>Sft^30 0 -40° c 

©aSHl3J&««&tt, H6®WI*iJj«P^av^CKCB 
2C*T<*5#$a*$;W/x#^U £ttizg-?o 

tlHEB!l3«»*PaBl-«Bi8 3T*=fe T80. 2 
2. 22. 22. 2 2. 2 2. 80 J (D&rfJbME&W 

[0 0 72] mstz^^^iz. o 

° -3 0° CflDJSe**, VC<VT<VB©|l§f&t&9. 
Ml~M4^-KiS»WIWrO. 1. 1, OJtft 
*bT. £4«-K»WI^TO**ROM3 3 
(bfftjjLT K bXtZ^2*VT^£^i]- K«*. DEC 

l-DEcecDfiib^n^n T2 0. 9 6. 122. 1 

4 8. 17 4. 2 50 J #arY2it»©8try h^-S 



H2tZv^T§^D~K@^3 2^&. ±ffibfc 
g^=)-K<It. AV^U^^>^3 1^^Pi$:i' 

□ v^cki tzg^Tj®** ^>h^n. ^Aysi 

a- 31 h^bt^7 b;l/tA^)?n^8^y h<7>*) 

^©^^^^^v^bx^n^ni^iToiti^i 

?n^o £mz<*9. S7 ? ii-KlgK3 2^6itiA?n 
€>6f@©£^>:?A;U;U3. 7r7E£lS&3 4^Sb^ 
*n^U v^7Dv^IslK3 5lZA**n. P^SPg^: 

^ 6A*^ 7 7 3 6^Ut|»^ □ K C B 

tb^a^sn&o 

[0073] zv>r<i&>^ x M^m^i 0° -30° c 

0>WBlZ&&i%$it, H6^WHW^a*$CKCB 
3tZ3jT^<*?&^a^A;bx&;£j£b. 3ni:I^\ 
TlHEPJCa»*WBl--BB8*T»«r T20. 7 
6. 26. 26. 26. 76. 2 0 J ©S^bTJUlSl* 

[0074] <*£tZ. UStZ^T^tZ. ;&B B a<D>£JgS= 
^0° -10° CO*&t*. VD<VKVCfl)iaiftfc 
Ml~M4^-Kj^fi*bU0. 0. 1. 

1 J tte&o ^bT. Z©^-Kil«ft9£*W*&R 
OM33©f J fS7 7 KL/XWStt^ntt^^'- Kffi 

at, DECi-DEC6fl>»^nfnri5 s 90. 

120. 1 50. 180. 2 55J 3Mr*2flB»©8er 
, y h^R-^£>3>o H2lZ^T§^=i-K[H]SS3 2^ 
«. ±fBbfc^=i-Kfflt. AVt'J^^>f31i)^ 
WffliS*£ o^^CKl izm^^mk^ o y h <* n. 
^^>31 a-3 1 h*^bT^7 bM;^n^8 
tfv h©A$>h«fc#J±«bT. Mil 

*v\* s n& t . * 5: > &x*jfjbz&*n?n l 
{ir~o{b**n&o £*uz<*9. Sr f =i-KigB3 2^ 

n. |^gpg^:^a^^CK2(D^^^>^zb^oT 

seam*«H?^ 6 ^736 ftttb-twaMw* □ 

^^CKCBi:b^di*?n«>o 
[0075]3^fcdi. I B B aOi^0°-10 o C0> 

aSillz He©WHIiJi^n^t>©CKCB 
4lZ^T^n^^7^UX^^gb. £fUZg^v?lH 
EH13^*PMH1 -1*118*^* n 5. 75. 3 
0. 30. 30. 75. 1 5J ©S^U*tt«#o;fcH£ 
BliEi^^t/X^^U^^iii^^ <i: ? tZf 

[0 0 76] ^fc. mstz^ir^tz. iaj^fw-i 

0°-0° C(0*&Wh 0<VKVDOHH»i:«e9, M 
l-MA&^-bmRtE^ TO. 0. 0. 0J 
^>o ^bT. ^cO^-KiSS?#^tZ>CtC5Ti>ROIVI3 3 
(O^T K UXiZtSSrt^ ntt ^5^^- Kfitt. DEC 

i-DEce©j|6^nfnri5, 80. 115. 1 

50. 18 5. 2 50 J **T2ifia©8t> hy-^ 



>U±*J7}0Z/$3 1^6|*]SI®£^n 

£ s ^© w ^v^i/x^n^n 1 is-rotf^ ? 
n&o zniz^y, §5^-K0ffi3 2^$di^i;*n& 

nt^'J >y^D^^TslS&3 5lZA*?n. l*£Pg^ 
□ y ^7 C K 2 ©* W * > bfob^ TRfeQiB^jSw? 

[0077] £©<* ? tz. ^SI66f$i]^ B B B «^^«. 

ftHtr**»©7 ? a- K^-**^- KffllZ ROM^ftz 
**M«n3nTfc0. 35 B B B ©>S^4*zi£b^^©^ 
-K*«R**£fcE<*9»#fliSn. ® B B B ©©±-ffI 

*S£^#^ B B B *^§tts «*©»B»ttTfc:fc 

[0078] tea, ±ES8fiBJm*. SSJIt 1 ut^tziSffl 
bfc^izot^lMflJlbfcav zntzREEsn***©^ 

[0 0 793 JnttMttv >flg^4tz£5UT£ 
itrr&^ B B B ©^-3Si^tttz^^ 

[00803 ? 4mf^BUlS93arctt. 8 
[0081 ] 

[^<D^3^^^ B a B «^giZc*:nt^ ^l/* 
ffl»re-K«BBU ^-KjBR^BW^I/^H^-^ 

i^SJgtziibfc^u;^!^- * tzg^t *-tR8WJW»* 
^^n^^\ m£k<&)§Jg0mizttm\src&ii<DW±- 



[0 0 823 *SW!©5ail«5aa^J:ntt s 01 

IS*I2*zi23$*n&<*?tz, ttlHW-Kji 
m&<»^&&ih?&s s mk&&vt, ^©>a 

^^^n^ B a a©>^tz«JET«>^- K«aR-r* 
^©^z^^^;^ B B B ©^E-3^#ttlz 

[00833^ «^©9aAS99ac^na H 

*\ b fc>agtz b rcW±miz & >sigtz > 

EHreflKStt, miigaS^- KiHRSR6\ 3lte<fcfc 
iojy^b©^|^E$r^T^g^©±MilHESt. mi 

l£^lh^(^©J:I^S*tzSUTai±i?ns^- K 

SS^SJglz/SUfeDIM^itlb. *©«IME«fcS 
*gBEli£*J:b&bT, ^oittBaStt^-MMR*'- 

* b TV l/^I^F ~ ^? l£'H¥f5tZ ^> ^ - K© 



EB 1 3 ^6Sf$ftz^^ B B B ^ u tf©flW*3R*-7D v 
CB2 3 ^B s aIEll^ ^ ^ ^ U^Us^*««l^r ^Pgt^JjSil 

[03 3 4«$loRm^ 

[B4 3 ^6S^]©>5Jg^- K«f?E»c)!>«W»r^^ 
□ v£H* 

[15 3 ^B^SJ^f+tZJEUTiSJR^n^^- Ka« 

[S 6 3 111 5 tz^TS>SJ^#Ttz m ^T>a^e- Kii 
IREK^BRffnfc^- Ktzg^^m^iJiSaHKg^ 

n^RtSHiijSp^ ov^CKCB ©5SJB«rSTB* 
[B7 3 TN;^ B B ^EPl!lD^n^|ga^t3^i:©lifi 

[B8 3 ^©(^miJ^ESS^^^Tllo 

[09 3 B8ggpiz ^^^miv* J * >^ ^ - 

ho 

[Si 0 3 STN^ a B B iz6MD?n^iey^t:i®St© 



1 1 5ffifl?L/tf 
1 2 Ty^i- 
1 3 ^a-^- 
1 4 SflSSS 
1 5 BDHaBS 
1 6 A/DfflJ»S 

1 7 mwuwsB 

1 8 JflJS^e- HHKEB 

1 9 =i> 

20 -O^-^x-^ESS 

21 SSfl^a-^U 

2 2 IMfflKSiUeEg 
2 3 5iSffi«Eit@iB 

2 4 jbihhg**^ 



31 JUzhVJiOy*? 
3 2 ^a-KlsBS 

321 ^zi-Kl @g§ 

322 5^a-K2@S& 

323 ^°=i- K3ES& 

324 ?3-K4BB 

32 5 ^zi-KSSSS 
3 26 ^zi-K61IB& 
3 3 ROM 

3 4 

35 z> i Jvy?ovz?w 

3 6 7 

41 >S£t?>tHsffi& 

4 2 g^E^SSS 
4 3 =)>;?U-£ 
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